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Description 

Tah ;Ki.n relates to latex polymers which are soluble in aqueous elkeiine medium to provide 
thickeners for use in aqueous coating compositions, especially latex points. 

^^tfaLToS^Tesl're^ 

81,51 /n\ fmm o u» to about 2 weight percent of a polyethylenically unsaturated monomer may be 
» n ^eTed nZ** co?olym^as is common in alkali soluble emulsion copolymers These are 
fflurtffi* eiSene 8 !y* I &ate or dimethacrylate 1.6*exenedlol dlacrylate or d.methylacry.ate 

and diallyl benzene. 

The preferred surfactants have the formula: 

R-O-fCHj-CHR'O te-WHj-CHjO h& 

in which R is an alkvl oroup containing 6-22 carbon atoms (typically dodecyl) or an alkaryl group 
»ma!?n fl ?W Carbon a oms Sypically octyl phenol). R' Is C-C, alkyl (typically methyl), n la , an average 
Smber ? £23 6-150. and mis an average number of from 0-50 provided n .s at least as great as m 

.t wilTbe Lersiood that urethanes can be made by various procedures, so tte 
producUised herein can be made in any desired fashion so long as the resulting product is essentially the 

MtS^S^^^^^^^^ of a high molecular weight entity, and those which 
ih 2£n dfifl Z ^Lodation) end this mey account for the superior thickener properties wh.ch are obtained 
?K to* r3h3 X the^oxylated monomer thickeners of this invention ere not esters with 
acidTa* rSui'red'n^St 4.384.096, and they do not heve any of the diverse structures 

* 1 oH&SE t'omp'SSnts which are copolymerlzed in aqueous emulsion in this Invention, a , large 
proporotr T o" clrbox^fc a«d monomer must be present, as previously defined. Various carboxyUc acd 
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acrylate, butyl acrylate or the Mr ^ on ™ n »J^ l "™3 Lmiiidene chloride Nonreacth/e monomers are 
styrene. vinyl toluene, vinyl "^'"f^^ 

When the hydroxy-term.nated ^^^^^^^^^Zgt^ urethane in which a 
In this invention -t has been ^ "SSlS^h^ primary thickening mechanism is 

"''^SK* by to. Mta*. —I** » "«g "n*"-"" 0* *™» B «" * is 

^rw'JSSto™'l?!lK«S! "Ei^^lSS M. I" ™»« I *>- *. ptep»«lon of tm 
nonionic urethane monomers of this invention. 

Example 1 

^o^nSter^rrSS^ with a thermometer, heating mantle, thenmoregulator. gm. 
SttSSSHSSSSi SHiSfSio hours w'hile trace moisture Is removed and 

co,,e r.£^ 

Same switched to en air sparge for 15 minutes. With continued air sparging. 0.02 g methoxy- 
Koouinone lSl*^?**^ ««aurate catalyst and 99.7 g of alpha, alpha^imethyl-nv 
Krooen^ P«duct of American Cyanamide. may be used) are charged l„ 

LXr to Te S After a rapid initial exotherm which increases the reaction temperature about rc, the 
£Se5L ate Si to mallSin 80T for an additional two hours. The product Is then cooled to room 

tem Thefinli product is a white wax in appearance with residual isocyanate content of 0.5% and with 98% 
of th?SnalYthylenic unsaturation retained. This product is designated Example 1 -0 in Table I 

^purposes of comparison, the following Example is illustrative of Exemples 2-A through i -D nT J 
II for the preparation of an alkali-soluble thickener containing no urethane monomer. These latex thickeners 
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display poor performance because they possess low solution viscosity, have poor thickening efficiency, 
and provide poor flow leveling properties in latex paints- 
Example 2 

(Control) j 3 . - hAminaftar is eharaed 525.5 g deionfced water. The 

To a three-liter flask equipped as in Example 3 nerematter is cnargea 

spindle at 100 rpm). pH of 18, end average .^^..^^.^Ta dear solution is obtained with 
^SSd^i^ 

^Tne following Example is illustrative of Examples 3-A through WJ end 4-19 ir .Tables II and III for 
alkallSlubKKrs Jreperad from the urathene monomers of this .nvenfon m Table I. 

Example 3 

SeSS mrtU«c acid, and 61.2 g of the ethoxyiated urethane 

monomer prepared in Example 1- n M0% . . the monome r pre-emulsion is charged to the reactor 

RVT Brookfield viscosity of 1375 mPas (No. 3 spindle at 10 rpm). 
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TABLE I 

EXAMPLES OF NOVEL URET HANE MONOMERS 
RSACTANTS 



Example 
No. 


Mono- 
Isocyanate 
Used 


Ethoxylated Surfactant Used 
Ethylene oxide 
Hydrophobe (Moles) 


1-A 


M-TMI 


Nonyl -Phenol 


9 


1-B 


M-TMI 


'Nonyl -Phenol 


15 


1-C 


M-TMI 


Nonyl -Phenol 


30 


1-D 


M-TMI 


Nonyl -Phenol 


50 


1-E 


M-TMI 


Nonyl-Phenol 


100 


1-F 


M-TMI 


Octyl -Phenol 


40 


1-G 


M-TMI 


Dinonyl-Phenol 


49 


1-H 


M-TMI 


Dinonyl -Phenol 


150 


1-1 


M-TMI 


Lauryl C-C12) 


23 


1-J 


M-TMI 


Stearyl (C18) 


30 


i-K 


M-TMI 


Oleyl (C-18) 


20 


1-L 


IEM 


Nonyl-Phenol 


50 



The surfactants used in the above Table are: 

Example No. Trade Name 

X . A Igepal CO-630 

1-B Igepal CO-730 

1„q Igepal CO-880 

1-D Igepal CO-970 

1-B Igepal CO-990 

!-F Igepal CA-890 

1-G Igepal DM-880 

1 .11 Igepal DM-970 

1-1 Siponic L-25 

1-j Siponic E-15 

j.jj Emulphor ON-870 



1 



•L Igepal CO-970 



The abbreviations used in the above Table are: 

M.TMI = Alpha, alpha-dimethyl-m-isopropenyl benryl Isocyanate 

!^S3fSn» of GAF Corporation. Siponic- is a trademark of A.co,ac. 
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Table II 

PREPARATIONS OF ALKALI -SOLUBLE LATEX THICKENERS 
USING EXAMPLE 1-D UR6THANE MONOMER 
Thickener Monomer Composition 1* Aqueous 

Solution 

Urethane Ethyl Methacrylic Viscosity 



Example 


Monomer 


Acrylate 


AC1C 


At PH 9 

ai rn » 


(No.) 


(Wt. t) 


(Wt. %) 


(Wt. 1) 


. (mPa-s) 


2-A»* 


None 


25 


75 


52 


2-B** 


None 


40 


60 


f A 


2-C** 


None 


55 


45 


yo 


2-D** 


None 


70 


30 




3-A 


5 


45 


50 


470 


3-B 


5 


50 


45 


400 


3-C 


10 


35 


55 


764 


3-D 


10 


40 


50 


^ <v i a 
1220 


3-E 


10 


SO 


40 


1375 


3-F 


10 


55 


30 


1553 


3-G 


IS 


25 


60 


Zoo 


3-H 


is 


35 


50 


1730 


3-1 


IS 


40 


45 


2025 


3-J 


IS 


45 


40 


2140 


3-K 


IS 


55 


30 


2575 


3-L 


IS 


65 


20 


1416 


3-M 


15 


70 


15 


178 


3-N 


20 


50 


30 


4880 


3-0 


25 


30 


45 


3400 


3-P 


25 


35 


40 


5680 


3-Q 


25 


' 40 


35 


7350 


3-R 


25 


SO 


25 


4400 


3-S 


30 


25 


45 


5180 


3-T 


30 


40 


30 


6100 


3-U 


45 


25 


30 


880 


Cellulosic"* -- 


• • 


• • 


2196 
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Example 
(No.) 
2-A** 
2-B** 
2-C** 
2-D** 



TABLE II CONTINUED 
Properties In An Interior Flat Paint 



Thickening 
Efficiency 
(Dry Lbs.*) 

32.42 

20.52 

22.48 

23.04 



Brush Drag 
Viscosity 
(Poise) 
1.85 
2.17 
2.39 
2.43 



Leveling 
Viscosity 
(Poise) 
3523 
3555 
2607 
3444 



3-A 
3-B 
3-C 
3-D 

. 3-E 

3-F 
3-G 
3-H 
3-1 
3-J 
3-K 
3-L 
3-M 
3-N 
3-0 
3-P 
3-Q 
3-R 
3-S 
3-T 
3-U 
Cellulosic 



12.87 
11.93 
9.72 
9.00 
9.30 

11.86 
8.01 
8.02 
7.97 
8.72 
13.50 
22.34 
7.96 

7.16 

7.80 
6.92 
7.55 
8.79 
7.00 



2.14 
2.36 
2.17 
2.31 
1.95 

2.17 
2.45 
2.27 
2.10 
2.15 
1.30 
1.29 
2.10 

1.98 

1.46 
1.53 
1.29 
2.43 
0.96 



1801 
1501 
1659 
2686 
2686 

1975 
2038 
2449 
2054 
3729 
S609 
6636 
2054 

* • 

1975 

2528 
1248 
1375 
1122 
2212 



•Number of pounds (1 lb • 0,483 kg) of material which must be added to 378.5 1 (1 00 gallons) of latex paint 
to provide 92—96 KU Stormer Paint Viscosity; 1 Poise ■ 10"' Pa-s 
Cellulosic is Natrosol® 250 HBR, a hydroxyethyl cellulose from Hercules Inc. 
•♦Comparative 
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Thick- 
ener 
Example 



TABLE III 

OTHER EXAMPLES OF ALKALI ^ SOLUBLE THICKENERS 
USING URETHANE MONOMERS FROM TABLE I 
Ure thane Thickener Monomer 
Monomer Composition 
Example Urethane Ethyl Metha- 
Used Monomer Acrylate crylic 

Acid 



It Aqueous 
Solution 
Viscosity 
at PH 9 



(No.) 


(No.) 


(Wt.%) 


(Ht.*) (Wt. *) 


(mPa-s) 


4 


1-A 


10 


SO 


40 


417 


5 


1-A 


25 


SO 


2S 


1272 


6 


1-A 


10 


40 


SO 


62S 


7 


1-A 


25 


35 


40 


1S50 


8 


1-B 


10 


SO 


40 


477 


9 


1-C 


10 


SO 


40 


969 


10 


1-E 


10 


50 


40 


2256 


11 


1-F 


10 


SO 


40 


1480 


12 




10 


SO 


40 


100S3 


13 


1-G 


25 


SO 


25 


17160 


14 


1-G 


10 


40 


SO 


6680 


15 


1-6 


2S 


35 


40 


29600, 


16 


1-H 


10 


SO 


40 


3080 


17 


1-1 


10 


SO 


40 


7S2 


18 


1-K 


10 


50 


40 


1830 


19 


1-L 


10 


SO 


40 


1066 
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U re thane 
Monomer 


Properties In 


An Interior 


Flat Paint 




Thick- 








s 


ener 


Example 


Thickening 


Brush Drag 


Leveling 




Example 


Used 


Efficiency 


Viscosity 


Viscosity 




(No. 


(No.) 


(Dry Lbs*) 


(Poise) 


(Poise) 


10 


4 


1-A 


9.S6 


1.66 


3081 




S 


1-A 






■ ™ 




6 


1-A 


9.85 


1.88 


'1896 


IS 


7 


1-A 


7.95 


1.05 


1722 




8 


1-B 


9.92 


1.7S 


3160 




9 


1-C 


8.81 


2.25 


4266 


20 


10 


1-E 


10.25 


1.82 


6794 


11 


1-F 


8,09 


1.89 


1485 




I 2 


1-G 


8.52 


2.20 


2171 




IS 


1-G 


» • 


• — 


• • 


25 


14 


1-G 


6.82 


1.31 


2007 




15 


1-G 


4.74 


1.15 


1896 




16 


1-H 


7.73 


1.47 


3444 


SO 


17 


l-I 


8.S2 


2.20 


2171 




18 


1-K 


8.80 


1.09 


3350 




19 


1-L 


9.45 


2.04 


1438 


35 


* see 


note in 


Table II. 
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Claims 

1. A nonionic urethane monomer which is the urethane reaction product of a monohydric nonionic 
surfactant with a monoethylenically unsaturated monoisocyanate. 

surfactant vmnsn no^ J^^, m rec|ted in , in whicn 8ald monohydric non.onlc surfactant 
has the formula: r — O+CHj— CHR'O 4h-+ - CHj — CH a O 

in which R Is an alkvl group containing 6-22 carbon atoms or an alkaryl group containing 8-22 carbon 
atoms* » h 7££!& U 1 an average number from about 6-150. and m is an average number of from 

en etho^lSe of a nonyl phenol containing about 60 moles of adducted ethylene ox.da per mole of nonyl 
phenol and is reacted with alpha, alphe-dimethyl-m-isopropenyl benzyl isocyanate. 

a An alkali soluble thickener which is an aqueous emulsion copolymer or. 

M ^bout 20-* weight percent of an alpha, beta-monoethylenically unsaturated carboxylic ac,d. 

(S ebout 20^80 weight percent of a monoethylenically unsaturated monomer lacking surfactant 

Capa (C) V about 0.5— 60 weight percent of a non-ionic urethane monomer recited in claim 1; and 

<D) from 0 up to about 2 weight percent of a polyethylenically un8rturat ^_ m I onom n 8 1 [; . . r urathflna 
S An alkali soluble thickener as recited In claim 4 in which said component (C) Is the nonion.c urethane 

m0n 6°X aSiwetfckener as melted in Calm 4 in which said ™TTtf!JZES^ 
present in an amount of from 25-55 weight percent and said component (B) is ethyl acrylate present in an 
amount of 30—65 weight percent . , . . . 

7. An aqueous latex containing the neutralized aqueous emulsion copolymer of claim 4. 

ft An aqueous latex as recited in claim 7 in which said copolymer is neutralized with ammonium 
hydroxide. 
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9 An aqueous latex containing the neutralized aqueous emulsion copolymer; rfcUm & 
lOAn aqueous latex containing the neutraliied aqueous emulsion copolymer of claim 6. 

5 Patentansprflche 

""t'Lhllonteh., Monomer nooh Anspmoh 1. »ortn <te m.ooh^H«h. olohll.nte*. T.r»W d. 
Formel 

R-04CHr-CHR'0 4a4CH4-CH a O 
hat, worin R eine Alkylgruppa mit 6 bis 22 Kohler«toffa = odor eUjeAlka * »*» 

1 * B 1oSSJIollteO Gew.-% einea nichtionischen Urethanmonomers g«tt Anspruch 1; und 

?SSsassasass»?as was - — 

fl WfiSrioe SSL en*altend des neutralise rte wiBrige Emulsions-Copolymer von Anapruch & , 
SSr L^Send das neutrallsierte waBrige Emulsions-Copolymer von Anspruch 6. 
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Revendications 

40 1. Monomto urithanne non ionique qui est te produit urtthanne ° ntre un 'ensioactif 

monohydrique a pour foimule: 
45 R_0-fCH,-CHR'0fe4€Hr-CH s 0VH 

(S) S 20-3o% en poidstfun monomire a insaturation monoethylenique n'ayantpas de pouvoir 

tenSi (C)?n f vlron 0.6-60% en polds d'un monomere urethanne non to "^" B ^^ to . n ^ e ndicat,on ^ * 
«i DI de 0 iusou'ii environ 2% en polds d'un monomere a Insaturation poly6thyl6mque. 

i Epai^ant solubfe dans lea a P |calls salon la revandication 4. dans lequel ledit constituent (CI eat le 

monomdre urethanne non ionique selon la revendication 3. ^—Htuam (A) est un 

6. Epaisslssant soluble dans lea elcalis seton la ravendicahon ^««^^««^^ a j;^ | ^ 
acide methacrylique present en una quanthe de 25-65% en poids et ledit constituent (B| est I acryiate 
65 d'ethyle, present en une quantity da 30-65% en poids. 
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7. Latex aqueux contenant le copolymere en emulsion aqueuse neutralise* selon la revendlcation 4. 

8. Latex aqueux selon la revendlcation 7. dans lequel ledit copolymere est neutralist avec de 

9?Umk aqueu^contenant le copolymere en 6mulsion aqueuse neutralis* selon la revendlcation 5. 
10. Latex aqueux contenant le copolymere en Emulsion aqueuse neutralist selon la revendlcation 6. 
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